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$N$ $\mathcal{N}$ $i,$ $j\in \mathcal{N}(i\neq i)$ $d_{ij}$




, $\mathbb{P}$ . , $\mathcal{N}$ $M$




$g_{k}\cap g_{k’}$ $=$ $\phi(1\leq k\neq k^{/}\leq M)$ (2)
$D(g_{1}, \ldots, g_{M})=\sum_{k=1}^{M}\frac{1}{|g_{k}|}\sum_{i<j\in g_{k}}d_{ij}$ (3)
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$g_{k}(1\leq k\leq M)$ . $d_{ij}$
Arthanari and Dodge(1981) [1] . 2 1 (cf.
[3, 10] $)$ Kamimura and Kurano(2000,2001) [8,
9$]$ . ,
( ) . ,
(DP)
(FMCP) $C$ . ,






, $i\in \mathcal{N}$ $a_{i}=(a_{i1},$ $a_{i2}\ldots$ ,
$a_{il})(i\in \mathcal{N})$ , 2 $d_{ij}$ . $d_{ij}$





1 $\tilde{a}$ . $R_{+}$ . $R_{+}$ [0,1]
$\tilde{a}$ , 3 1 :
(i) $R_{+}\ni t_{1},$ $t_{2}$ , $t_{1}\leq t_{2}$ $\tilde{a}(t_{1})\leq\tilde{a}(t_{2})$ ,
(ii) $\tilde{a}(t)$ $y=\tilde{a}(t)$ ,
(iii) $\tilde{a}(t)=1$ $t\in R_{+}$ .
1 .
$\alpha\in[0,1]$ $\tilde{a}\in \mathcal{F}_{+}$ $\alpha-$ $\tilde{a}_{\alpha}$ (cf. [2]):
$\alpha>0$ $\tilde{a}_{\alpha}=\{x\in R_{+}|\tilde{a}(x)\geq\alpha\}=[\tilde{a}^{-1}(\alpha), \infty)$ ,
$\alpha=0$ $\tilde{a}_{0}=cl\{x\in R_{+}|\tilde{a}(x)>0\}=[\tilde{a}^{-1}(0)$ , oo).
, $clA$ $A\subset R_{+}$ $\tilde{a}^{-1}(\alpha)=\min\{x\in R_{+}|\tilde{a}(x)\geq\alpha\},\tilde{a}^{-1}(0)=$
$\inf\{x\in R_{+}|a(x)>0\}$ .
78
, $\mathcal{F}_{+}$ $(+)$ (cf. [5]). $\tilde{a},\tilde{b}\in$
$( \tilde{a}+\tilde{b})(x)=\sup_{2x_{1}^{1},x\overline{\geq}0}\min\{\tilde{a}(x_{1}),\tilde{b}(x_{2})\}x+x_{2}x(x\in R_{+})$
,
$\lambda\tilde{a}(x)=\{\begin{array}{l}\tilde{a}(x/\lambda) (\lambda>0 \text{ } ),1_{R+}(x) (\lambda=0 \text{ } ).\end{array}$
, $1_{A}$ $A$ $1_{A}(x)=1(x\in A),$ $=0(x\not\in A)$ .
, $\tilde{a}+\tilde{b}\in \mathcal{F}_{+},$ $\lambda\tilde{a}\in \mathcal{F}+$ $\alpha$- $(\tilde{a}+\tilde{b})_{\alpha}=[\tilde{a}^{-1}(\alpha)+\tilde{b}^{-1}(\alpha), \infty),$ $(\lambda\tilde{a})_{\alpha}=$
$[\lambda\tilde{a}^{-1}(\alpha), \infty)(\lambda\geq 0)$ .
1 2 .
$\tilde{a}(t)=\{\begin{array}{ll}0 (0\leq t<\underline{a})(t-\underline{a})/(\overline{a}-\underline{a}) (\underline{a}\leq t\leq\overline{a})1 (\overline{a}<t)\end{array}$ (4)
$\tilde{a}(t)$ , 1 , $\underline{a}$ $\overline{a}$ 2
. 2 $\underline{a},\overline{a}$ 1 $\tilde{a}$ $[\underline{a},\overline{a}]$ . 2 1
$\underline{a}=1$ , a $=3,\tilde{a}=[1,3]$ . (4) 1
-a $\leq$ t $\leq$ a- $\ovalbox{\tt\small REJECT}$ $\tilde{a}(t)$ $t$ , 1
. 1 a $\alpha$- $\tilde{a}_{\alpha}=[\tilde{a}^{-1}(\alpha),$ $\infty)$
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:$\tilde{a}_{\alpha}=\{\begin{array}{ll}0 (\alpha=0)(\overline{a}-\underline{a})\alpha+\underline{a} (0<\alpha\leq 1).\end{array}$ (5)
2 1 $\tilde{a}=[\underline{a},\overline{a}],\tilde{b}=[\underline{b}, \overline{b}](0\leq\underline{a}\leq a<\infty,$ $0\leq\underline{b}\leq$
$\overline{b}<\infty)$




$\tilde{a}\in \mathcal{F}_{+}^{l}$ $\tilde{a}=(\tilde{a}_{1},\tilde{a}_{2}, \cdots,\tilde{a}\iota),\tilde{a}_{k}=[\underline{a}_{k},\overline{a}_{k}](1\leq$
$k\leq l)$ $\ovalbox{\tt\small REJECT}$ , 2 $l$ $\tilde{a}=(\tilde{a}_{1},\tilde{a}_{2}, \cdots ,\tilde{a}_{l}),\tilde{a}_{k}=[\underline{a}_{k},\overline{a}_{k}](1\leq$
$k\leq l)$ $\tilde{b}=(\tilde{b}_{1},\tilde{b}_{2}, \cdots,\tilde{b}_{l}),\tilde{b}_{k}=[\underline{b}_{k},\overline{b}_{k}](1\leq k\leq l)$ $\Vert\cdot\Vert$ (7)$-(9)\}$
$\Vert\tilde{a}-\tilde{b}\Vert$
$\alpha$- $(\alpha\in[0,1])$ (10) .





$\Vert\tilde{a}-\tilde{b}\Vert(x)$ $=$ $\sup\{\alpha, 1_{\Vert\tilde{a}-\overline{b}\Vert_{\alpha}}(x)\}$ . (10)
$\alpha\in|0,1]$





$\tilde{a}$ , $\tilde{a}\prec\tilde{b}$ ( 3 ).
, $i\in \mathcal{N}$ , $l$
$\tilde{a}_{i}=(\tilde{a}_{i1},\tilde{a}_{i2}, \ldots,\tilde{a}_{il})\in \mathcal{F}_{+}^{l},\tilde{a}_{ik}=[\underline{a}_{ik},\overline{a}_{ik}](1\leq k\leq l, 1\leq i\leq N)$
. , $i,j\in \mathcal{N}$ $\tilde{d}_{ij}$ $\tilde{d}_{ij}=\Vert\tilde{a}_{ij}-\tilde{a}\Vert$
80
3: $\tilde{a}\neg\prec$
. $\tilde{d}_{ij}$ $\alpha$- $\tilde{d}_{ij,\alpha}=[d_{ij}(\alpha), \infty)$ (8)$-(10)$
$d_{ij}(\alpha)$ $=$ $\sqrt{Q(\alpha)}$ (11)
$Q(\alpha)$ $=$
$0_{\wedge} \sup_{<\alpha\leq\alpha}q(\alpha^{f})$ (12)






$\{\begin{array}{ll}\overline{\alpha}\leq 0 \text{ }Q(\alpha)=q(\alpha)(0\leq\alpha\leq 1)0<\overline{\alpha}<\frac{1}{2} \text{ }\{2\overline{\alpha}\leq\alpha\leq10\leq\alpha\leq 2\overline{\alpha} \text{ } Q(\alpha)=q(0)Q(\alpha)=q(\alpha)\frac{1}{2}\leq\overline{\alpha} \text{ }Q(\alpha)=q(0)(0\leq\alpha\leq 1)\end{array}$ (15)
$Q(\alpha)$ . , $\tilde{d}_{ij}(i,j\in \mathcal{N})$ $\overline{\mathbb{P}}$
. , $M(1\leq M\leq N)$






. , \S 2 $\alpha-$ $\tilde{D}(gJ, g_{2}, \ldots, g_{M})$ $\alpha-$
.
$\tilde{D}(g_{1}, g_{2}, \ldots,g_{M})_{\alpha}=[D(g_{1}, g_{2}, \ldots,g_{M})_{\alpha}, \infty)$ , (17)
,




(18) $D(g_{1}, g_{2}, \ldots, g_{M})_{\alpha}$ $\mathbb{P}(\alpha)$
.
\S 2.3 $\alpha-$ 2
$N$ $l$ $\tilde{a}_{i}=(\overline{a}_{i1},\tilde{a}_{i2}, \cdots,\tilde{a}_{il})\in \mathcal{F}_{+}^{l},\tilde{a}_{ik}=[\underline{a}_{ik},\overline{a}_{ik}](1\leq$
$k\leq l,$ $1\leq i\leq N)$ $\alpha$ $(0 \leq\alpha\leq 1)$ $\tilde{a}_{j}$
$d_{ij}(\alpha)$ $|$ \S 22
$d_{ij}(\alpha)$ $=$ $\sqrt{Q(\alpha)}$ (19)
$Q(\alpha)$ $=$
$\sup_{0\leq\alpha\leq\alpha}q(\alpha’)$ (20)












\S 2 , $\tilde{\mathbb{P}}$ , $\alpha\in[0,1]$
$\mathbb{P}(\alpha)$ . , $\mathbb{P}(\alpha)(\alpha\in$
$[0,1])$
.
Jensen(1969) [6] $Z\subseteq \mathcal{N}$ $\frac{1}{|Z|}\sum_{i<j\in Z}d_{ij}^{2}$ $T(Z)$
.









for $(1\leq l\leq 10)$
{// $\alpha$ $=$
for $(1\leq i<j\leq N)$
$\{$






$2\leq N\leq 32,2\leq M<N$
$C$ . 32 $C$ unsigned integer 4 (32
) $Z(Z\subseteq \mathcal{N})$ . $\alpha$













, “ 5 ”,“ 8 ”
. ,
( ) , \S 2-\S 3
. , 4
. “ ” “ ” 9 ,
4 . ,
4 (1) $[$6.6, 8.4$]$ .
, 4 (2) , [4.2, 7.6] .
, 20 ( 5 ) 47
, 47
. 1 . ,
84
web [4] . 1 ,
(PMCP) $N=20$ $M=3$ ,
2 5 .
$\alpha$
, $\alpha$ $0$ 1 (
) ( )
. 2 , $\alpha$ 3
.
A ( ): , ,
$B$ ( ): , ,
$C$ ( ): , ,
,
. , A




$C$ . Kamimura and Kurano(2000,2001)
[8] [9]






2: $\alpha$ 0.1 1
$N=20M=3$
alpha partition
alpha $-0.100000$ min. DP value $=116.610245$
pantition 18171615134 1912119 141087653210
alpha $-0.200000$ min. DP value. 116.781425
pantition $=1912119$ 18171615134 141087653210
alpha $-0.300000$ min. DP value $=116.967422$
pantition $=1912119$ 14108653210 181716151374
alpha $=0.400000$ min. DP value $=117.188759$
pantition $=1912119$ 14108653210 181716151374
alpha $=0.500000$ min. DP value $=117.452110$
pantition $=1912119$ 14108653210 181716151374
alpha $=0.600000$ min. DP value $=117.791405$
pantition 1912119 14108653210 181716151374
alpha. 0.700000 min. DP value $=118.216721$
pantition $=1912119$ 14108 6 5 3210 18171615137 4
alpha $-0.800000$ min. DP value $-118.729797$
pantition $-$ 1912119 181716151374 14108653210
alpha $-0.900000$ min. DP value $=119.184380$
pantition $=17154$ 141210653210 1918161311987
alpha $=1.000000$ min. DP value $=119.823685$
pantition $=17154$ 1412106 5 3 210 191816131198 7
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